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LIST OF ABBREVIATIONS 
 
AHA American Heart Association   
BP Blood pressure 
CKD Chronic kidney disease   
CV Cardiovascular 
DBP Diastolic blood pressure 
DM diabetes mellitus  
ESRD  end-stage renal disease   
eGFR Estimated Glomerular Filtration Rate  
LVH left ventricular hypertrophy 
MDRD Modification of diet in renal disease 
HTN Hypertension 
HF Heart Failure 
JNC-7 Joint National Committee   
SBP Systolic  blood pressure   
SPSS Statistical package for social sciences 
STEMI ST-elevation myocardial infarction  
Scr  Serum creatinine 
UA Unstable angina 




Background: Understanding of renal function is critical for prevention of 
hypertension and renal disease.  
Objectives: To study the effect of hypertension on glomerular filtration rate 
and serum electrolytes (Na+ and K+) among hypertensive Sudanese patients at 
Omdurman Military Hospital.    
Material and Methods: This case control (comparative) cross-sectional 
study assessed renal function in Sudanese subjects with hypertension for more 
than 10 years. Data were collected by interviewing patients using face to face 
questionnaire. The eGFR was calculated using the Modification of Diet in Renal 
Disease (MDRD), a math formula using the person’s age, race, gender and their 
serum creatinine. The collected data was analyzed by computer using SPSS.   
Results:  A total of 94 subjects attended Omdurman Military Hospital were  
enrolled in this comparative study, out of them 60 subjects were hypertensive 
(case group), while 34 normotensive (control group) to study the effect of 
hypertension on glomerular filtration rate and serum electrolytes (Na+ and K+) 
among them, 31 (52.0%) subjects in cases group versus 20 (59.0%) subjects in 
control groups were males, while 29  (48.0%) subjects in cases group versus 14 
(41.0%) subjects in control groups were females. There were significant 
differences between serum K+, serum creatinine and eGFR in case and control 
groups with P. value  = 0.000, P. value = 0.000 and 0.000 ) respectively. While 
there was insignificant differences between the level of serum sodium, age and 
body mass index (BMI) in case and control groups with P. value = 0.988, P. 
value = 0.204 and 0.932) respectively. Serum creatinine measurement among 
hypertensive patients (case group) showed that, 15 (48.0%) males and 13 
(44.8%) females had high level of serum creatine. eGFR was found to be 30-59 
(ml/min/1.37m
2
) in the majority, 18 (62.0%) males and 6 (21.0%) females. 
Serum potassium (K+) was high in 6 (19.4%) males and 6 (20.7%) females, 
while it was normal in 25 (80.6%) males and 23 (79.3%) females. Serum sodium 
(Na+) was low in 4 (12.9%) males and 6 (20.7%) females, while it was normal in 
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27 (97.1%) males and 23 (79.3%) females. There was significant association 
between systole (mmHg), BMI and gender of hypertensive patient with (P. value 
= 0.003 and P. value = 0.000) respectively. While there was insignificant 
correlation between diastolic blood pressure, age, serum Na+, K+ creatinine, 
eGFR (P. value = 0.266,  P. value = 0.901, P. value = 0.330, P. value = 0.358 and 
P. value = 0.561) respectively. The mean systolic blood pressure in hyperteisive 
subjects (mmHg) in hypertensive subjects was 150.8 ± 15.9 versus 113.8 ± 8.8 
mmHg in normotensive. The mean of diastolic (mmHg) in hypertensive was 93.1 
± 5.8 versus 72.1 ± 8.4 mmHg in normotensive. The level of serum Na
+
 
(mmol/L) was 136.6 ± 7.7 in patients versus 136.6 ± 4.0 mmHg in normotensive 
subjects.  The level of serum K
+
 (mmol/L) was 4.5 ± 0.85 in ptients versus 3.7 ± 
0.58 mmHg in normotensive subjects. The level of creatinine (mg/dl) was 1.4 ± 
0.58 versus 0.91 ± 0.24 mmHg in normotensive subjects.  BMI (Kg/m
2
) was 30.5 
± 38.5 in hypertensive subjects  versus 25.8 ± 4.7 in normotensive. Serum eGFR 
was 79.0± 43.9 in hypertensive versus 110.4 ± 22.5 in normotensive. Estimations 
of eGFR by variables of age, height, weight and ethnicity according to MDRD 
equation. There was no significant difference between age and eGFR in Age <50 
(P≤ 0.060) and there was significant difference in Age >50 (P≤ 0.023) between 
Age and eGFR. 
Conclusion: There was a significant effect of hypertension on glomerular 
filtration rate and serum electrolytes (Na+ and K+) among hypertensive 
Sudanese patients compared with the controls, where there was observational 
decline in the estimated glomerular filtration rate, elevated serum creatine, raise 











ف يٓى لاسذفاع ظغػ انذو. فٓى ٔظٛفح انكهٗ أيش تانغ الأًْٛح نهٕلاٚح يٍ انكهٗ ْذالخلفية: 
 .اسذفاع ظغػ انذو ٔأيشاض انكهٗ
 دساعح ذأشٛش اسذفاع ظغػ انذو ػهٗ يؼذل انرششٛح انكثٛثٙ ٔإنكرشٔنٛراخ انًصم الأهذاف:
فٙ يغرشفٗ  تٍٛ انًشظٗ انغٕداٍَٛٛ انزٍٚ ٚؼإٌَ يٍ اسذفاع ظغػ انذو أانصٕدٕٚو ٔانثٕذاعٕٛو) 
 .أو دسياٌ انؼغكش٘
(انًماسَح) لًّٛد ٔظٛفح انكهٗ فٙ  نحانح ٔيماسَحاعرطلاػٛح دساعح ْزِ  المواد والطرق:
عُٕاخ. ذى جًغ انثٛاَاخ يٍ خلال  01انًشظٗ انغٕداٍَٛٛ انًصاتٍٛ تاسذفاع ظغػ انذو لأكصش يٍ 
 يؼذل انرششٛح انكثٛثٙ بإجشاء يماتلاخ يغ انًشظٗ تاعرخذاو اعرثٛاٌ ٔجٓاً نٕجّ. ذى حغا
تاعرخذاو ػًش  حسٚاظٛصٛغح  ْٕٔ   )DRDM(  ٙكهانتاعرخذاو ذؼذٚم انُظاو انغزائٙ فٙ يشض 
ذى ذحهٛم  .يؼذل انرششٛح انكثٛثٙ انشخص ٔانؼشق ٔانجُظ ٔكشٚاذٍُٛٛ انًصم انًغرخذيح نحغاب
 .صائٛحتشَايج انحضو الإح انثٛاَاخ انرٙ ذى جًؼٓا ػٍ غشٚك انكًثٕٛذش تاعرخذاو
فٙ ْزِ  ًغرشفٗ ايذسياٌ انؼغكش٘نشخصا حعش  49ذى ذغجٛم يا يجًٕػّ  النتائج:
شخصا ٚؼإٌَ يٍ اسذفاع ظغػ انذو (يجًٕػح حانح) ، فٙ حٍٛ أٌ  06انذساعح انًماسَح، يٍ تُٛٓى 
يجًٕػح انًشالثح) نذساعح ذأشٛش اسذفاع ظغػ انذو ػهٗ يؼذل انرششٛح انكثٛثٙ اصحاء ( 43
 انًماسَح  ح٪) فٙ يجًٕػ0.95( 02يغ  ٪) فٙ يجًٕػح انحالاخ0.25( 13ٙ انذو ٔانشٕاسد ف
٪) فٙ يجًٕػاخ 0.14( 41٪) فٙ يجًٕػح انحالاخ يماتم 0.84( 92كإَا يٍ انزكٕس ، تًُٛا 
كشٚاذٍُٛٛ  ،ًصم تٕذاعٕو انن فشٔق راخ دلانح إحصائٛح تٍٛ (انًشالثح كاَد يٍ الإَاز. كاَد ُْا
 000.0       000.0 =  الإحرًانٛح  مًٛح( انانرحكى  حيجًٕػفٙ رششٛح انكثٛثٙ ٔيؼذل ان  ًصم،ان
) ػهٗ انرٕانٙ. فٙ حٍٛ كاَد ُْان اخرلافاخ غفٛفح تٍٛ يغرٕٖ انصٕدٕٚو ، ٔانؼًش 000.0ٔ 
) ػهٗ 239.0ٔ  402.0 889.0(انمًٛح الإحرًانٛح  انًماسَح حح انجغى فٙ حانح ٔيجًٕػٔيؤشش كره
ٛاط انكشٚاذٍُٛٛ فٙ يصم انذو تٍٛ يشظٗ اسذفاع ظغػ انذو (يجًٕػح حانح) ، أٌ انرٕانٙ. أظٓش ل
٪) يٍ الإَاز كاٌ يغرٕٖ ػال يٍ انكشٚاذٍٛ فٙ انذو.  8.44( 31٪) يٍ انزكٕس ٔ  0.84( 51
٪) يٍ  0.26( 81) فٙ انغانثٛح ، 2و  73.1(يم / دلٛمح /  95-03 انرششٛح انكثٛثٙٔجذ أٌ يؼذل 
٪) يٍ  4.91( 6يشذفؼا فٗ  )+ K( ٪) يٍ الإَاز. كاٌ انثٕذاعٕٛو انًصهٗ 0.12( 6انزكٕس ٔ 
 32٪) يٍ انزكٕس ٔ  6.08( 52٪) يٍ الإَاز ، فٙ حٍٛ كاٌ يٍ انطثٛؼٙ فٙ  7.02( 6انزكٕس ٔ 
٪) 7.02( 6٪) ركٕس ٔ 9.21( 4يُخفعاً ػُذ  ٪) يٍ الإَاز. كاٌ انصٕدٕٚو فٙ انًصم 3.97(
٪) يٍ الإَاز. 3.97( 32٪) يٍ انزكٕس ٔ 1.79( 72نًؼذل انطثٛؼٙ ػُذ يٍ الإَاز ، تًُٛا كاٌ ا
، يؤشش كرهح انجغى َٕٔع انًشٚط  )gHmm( ٙاَمثاظظغػ انذو كاٌ ُْان اسذثاغ كثٛش تٍٛ 
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ػهٗ انرٕانٙ. فٙ حٍٛ كاٌ  )000.0 ٔ 300.0  (انمًٛح الإحرًانٛح = انًصاب تاسذفاع ظغػ انذو
تٕذاعٕٛو انًصم ،  ًصمصٕدٕٚو انالاَثغاغٙ، ٔانؼًش، ٔ ُْان اسذثاغ غفٛف تٍٛ ظغػ انذو
ٔ  853.0 ، 033.0، 109.0، 662.0(  ٔيؼذل انرششٛح انكثٛثٙ  (انمًٛح الإحرًانٛح = نكشٚاذٍُٛٛٔا
±  8.051فٙ  )gHmm( فٙ انًشظٗ ظغػ انذو الاَمثاظٙانرٕانٙ. كاٌ يرٕعػ ػهٗ  )165.0
 )gHmm( ظغػ انذو الاَثغاغٙ. كاٌ يرٕعػ الأصحاءيى صئثك فٙ  8.8±  8.311يماتم  9.51
 + ًصمصٕدٕٚو ان يى صئثمٙ فٙ انعغػ انطثٛؼٙ. كاٌ يغرٕٖ  4.8±  1.27يماتم  8.5±  1.39
 يهى صئثك فٙ انًؼذل انطثٛؼٙ. كاٌ يغرٕٖ 0.4±  6.631يماتم  7.7 ± 6.631 )L / lomm(
يى صئثك فٙ  85.0±  7.3يماتم  58.0±  5.4يهًٕٛل / نرش) ( فٙ انًشظٗ انًصمتٕذاعٕٛو 
يى صئثمٙ  42.0±  19.0يماتم  85.0±  4.1. كاٌ يغرٕٖ انكشٚاذٍُٛٛ (يهغ / دٚغٛهرش) الأصحاء
فٙ اسذفاع ظغػ انذو  5.83 ± 5.03 )2m / gK( فٙ انعغػ انطثٛؼٙ. كاٌ يؤشش كرهح انجغى
فٙ اسذفاع   9.34 ± 0.97 يؼذل انرششٛح انكثٛثٙفٙ انعغػ انطثٛؼٙ. كاٌ  7.4±  8.52يماتم 
حغة  يؼذل انرششٛح انكثٛثٙ . ذمذٚشاخانعغػ انطثٛؼٙفٙ  5.22±  4.011ظغػ انذو يماتم 
نى ٚكٍ ُْان فشق يؼُٕ٘ تٍٛ  .DRDM يرغٛشاخ انؼًش ٔانطٕل ٔانٕصٌ ٔانؼشق ٔفما نًؼادنح
الم    انؼًشٔكاٌ ُْان فشق يؼُٕ٘ فٙ   عُح  05اكصش يٍ  فٙ ػًش يؼذل انرششٛح انكثٛثٙ انؼًش ٔ
 .تٍٛ انؼًش 05يٍ 
لاسذفاع ظغػ انذو ػهٗ يؼذل انرششٛح انكثٛثٙ  يهحٕظ كاٌ ُْان ذأشٛش الخلاصة: 
تٍٛ انًشظٗ انغٕداٍَٛٛ انًصاتٍٛ تعغػ انذو ، حٛس  )صٕدٕٚو ٔتٕذاعٕٛوانًصم ( ٔإنكرشٔنٛراخ
م يشذفغ ، صٚادج فٙ كاٌ ُْان اَخفاض يهحٕظ فٙ يؼذل انرششٛح انكثٛثٙ انًمذس ، انكشٚاذٍٛ انًص
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